in 

CO 



CO 

o 

CO 



J 



CO 



a 



CO 

CD 



CO 
CO 



t 



m 55 



i— i Q} 

ro o 
■ +-> 
to 



4b 

Q" 
LU 



3 

CO 



CNJ 
CO 








a> 




"O 




to 




o 








< 




Q 

UJ 









t 



CD 



CD 

CO \ 



CO 



o 

CO 



n 

CO 

Q. 

-■ o 

eg oo 







CO 




Q_ 




CZ 




o 








u 




aj 




o 




o 




TO 








to 




Q 





< 

< 
Q 
Z 

o 

< 

o 
m 
< 
_i 
_i 
o 
o 



t 




c 
to 



0) 

bo 



CD 

o 

CO 



t 



bo 



















"U 




U 




O 




L_ 




Q_ 




O 




Q_ 




CO 









t 



P0 CD 
ro ro 

<3" 3 



ra 



o 
o 

CD 



• • (0 

cm at 
^ E 



t 



t 



CD 

9K! 




t 



Q 



c 
o 



< 



c 
o 

u 

< 

_> 

tj 
ai 
i_ 
i_ 
o 
o 



m|1 H 



CVJ § 

ro o 
ro t 

CL 



col 



r 



LL 



CM 




co a: 

LUOhh 

ohiLo:zo 

~ < < < LU Jo 

phi 

9r < O O 



co 



LU 
I- 

co 

CO 

CO 

LU 



co 55 — 
i- < o 

i CQ 
< 



CO 

o 

CJ 



< 



a 

CO CO 

Q CO 

-2T LU 



o 

Hit 
O CO 

< z> 



LU 



CO LU 
LU CO 



CO 



LU O ^ _ 

a: hius ^ 

id co lu i- 2 

O CO CO CO UJ LU y 

££ LU LU 0- <t - 

0- ^ ^ w 



^co£ 2 

r < CD H ^ 
b LU < < CO 

< a: ol o o g 
P a , o B 

3 HI fi UJ 

< CO O Q_ 
13 O CO 





O 

I- 



o 
o 



O h- 
w CO 



£8 



o 
o 

a 



LU 

o 



< 

CL 
< 
O 



LL Tfr 

O 
LU 
CL 
CO 













Q Z 




CO O iO 






t- 1- 5 






LU O 






CD LU 




^_ _j 




LU ^ 




O 



I 

I 

en W O ^ 

2 h 2 lu h 
LU O O O CD £ 

A cz % o S <° 

y lu a: < co co 
o 



o 



52 



eg 

CN 



ry CO CO CO —I ^" 

§ CO X. UJ CO o o 

° UJ LU h- UJ ry LU 

O O ^ LU D Z S 

O g g K § O £ 

i- o. ^ o a. o £ 



oo 



LU 

^ co -j >: q 
a. 



EOrj 
CL O £ Q. 



a: _i lu 

w £ < co -j * 

o E < a: o w o 

□ hPQ-u a: 

LU CO Q_ 




'hss& 



a;; 



1^ 




-MS; 

Ml 



■e ' 



Is? I 
Wis 



CM 










o 




_l 


CO 


Ll_ 




CO 


o 









3 CO 

o ^ 

LU 
CO 



LU 
O 

LU 

H- ^ 
CO <2 

CO 

dc: 

LU 





CO X 

LU OJ o> 
O [™ CM 

O ^ lo 
C£ O 
Q_ O 



Q £ 

UJ 5 

0 ^ 

7^ 2 CM 

CO 3 LO 

01 o 

w o 

> Q 



CD 
m 

CD 




1 


O 00 




o S 






CO 

52 

Li. 



UJ un 
CO 




Iff 




CM 



PROCESS ENGINEER CREATES 
PCS VERSION 
905 




11/22 



SETUP PHASE 




NO 



CONFIGURE EDC 
TO COLLECT DATA 
909 



YES 



PROCESS CONTROL SYSTEM DATA 
MATCHING PCS-SPECIFIED CONTEXT IS 
PROCESSED ACCORDING TO PIPELINE 
SPECIFICATION 
911 



EXECUTION 
PHASE 



PROCESS DATA INTERPRETED ACCORDING 
TO CONTROL SPEC AND THE DEFINED 
ACTIONS TAKEN 
912 



STATISTICAL POINTS GENERATED BY SPC 
PROCEDURE ARE STORED IN DATABASE 

913 



USER PLOTS AND VIEWS STATISTICAL 
POINTS USING CHARTVIEW 
914 



FIG. 9 



"if -:sr 



DOES A PCS 
'DOCUMENT EXIST" 
FOR THE PROCESS 
CONTEXT (E.G., 
TOOL TYPE) TO 
BE MONITORED? 
1010 



YES 



12/22 



NO 



CAN THE 
PARAMETER(S) 
WANTED BE ADDED 
TO THE EXISTING 
PCS? 
1015 



NO 



YES 





CREATE AND SAVE A PCS 




DOCUMENT 




1020 




EDIT VERSION 
1030 



YES 



USER PLOTS AND 
VIEWS 
STATISTICAL 
POINTS USING 
CHARTVIEW 
1035 



FIG. 10 



16/22 



NORMALIZE X WITH ITS OWN 
MEAN, A, AND STANDARD 
DEVIATION, B 
1410 



— . i 

LET Z BE ANOTHER RANDOM 
VARIABLE WITH ITS OWN MEAN, C, 
AND STANDARD DEVIATION, B 
(TARGET RECIPE) 
1420 





r 


APPLY TRANSFORM 
Y = [(X-A)/B] D+C 

1430 




r 


DENORMALIZE X USING MEAN AND 
STANDARD DEVIATION OF Z 
(TARGET RECIPE) 
1440 




f 


PLOT Y AND Z TOGETHER WITH 
CHART CLIENT 
1450 



FIG. 14 



O 
*S 
*0 

m 
m 
m 
n 
a 

* • 

m 
o 



t =>.■«.«.... . ^ - 



CM 



IE 



:r : >:-rr : ^r:::: 
► ►► 




I:!-:: - 





r : r j*^ P P P ^-^^^ 




8 8 3 ^^^T^! 



LU 

8 



H 



IW*!^ . . ... 
iliHM!^?!^ 1 ^' J 



k9K| 



ME 




iGHKHE 



in^;;,i 



lilllllll 

^%!#."|!i#!^f! ! ^ ! ft 



id* 




==== : hmMm^- MMM^ii. 




° 8 o J2 



00 



UL 



~:=S=;r 



in 



I 






4K- ^ 


.i 






















:S 










; CO 










^ co 










S ; III 










v. 
=" 

f 








I 

r 


s 


o 








T- 


CQ 






i 














J 






I 


■ f 








I 




d 


















* o 




1 






5 LU 




O 










_j 










LU 






? o 


CQ 






k 


1 ° 


o 


I 




« 






-X 






i 


QC 


LU 




1 


y 


GO 


0£ 








—1 








1 


o 










o 










h- 








1 o 


~z. 












H 






J; o 


o 


o 






ft < 


TD 


— 1 

Q 






I / 




— i 








X 


O 






as I 


CO 


X 


LU 






ijlllfl 



: Hiil 



"I* .-ii-i''. ' 



2 
O 

o 



o 

LU 

q: 
o 



LU 
1 



I 



Q 
Q 

< 



hi I 



\ : k? ■ ■? ~ : = * i^- .■=gjftr-'--- =4 ^=->- rl 



-!-i=^u' ?I$^ -^S^ ^ 



00 



o 
o 

00 



RUNID 

FACILITY 

OPERATION 

STEPNAME 

ENTITY 

TIMESTAMP 



RUN 

NUMBER [PK1] 

VARCHAR2[6] 

VARCHAR2[4] 

VARCHAR2[17] 

VARCHAR2[12] 

VARCHAR2[30] 



o 



1910 



21/22 



1900 



RUN 



RUNID 
UNITID 

AGG REGATI ON LEVEL 

WAFERID 

LOTID 

PRODUCT 

ROUTE 

EVENT 

PORT 

P ROCESS I N G AREA 

BATCH 

LOTRECIPE 

SCRIPTID 

WAFERRECIPE 

CARRIER 

SLOT 



NUMBER [PK1][FKJ 

VARCHAR2[14] [FK] 

NUMBER 

VARCHAR2[20] 

VARCHAR2[11] 

VARCHAR2[25] 

VARCHAR2[10] 

VARCHAR2[12] 

VARCHAR2[10] 

VARCHAR2[10] 

VARCHAR2[10] 

VARCHAR2[10] 

VARCHAR2[12] 

VARCHAR2[10] 

VARCHAR2[6] 

NUMBER 



RUNUNITATTR 



RUNID 

UNITID 

CATEGORY 

ATTRIBUTENAME 

ATTRIBUTEVALUE 

ATTRIBUTEDATA 



NUMBER [FK] 

VARCHAR2(14] 

VARCHAR2(10] 

VARCHAR2(25] 

VARCHAR2(25] 

LONG RAW 



7 



1970 



FIG. 19 



1930 



1950 



RUNUNITREADING 


READINGID 


NUMBER [PK1] 


RUNID 


NUMBER [FK] 


UNITID 


VARCHAR2[14] 


PARAMETERNAME 


VARCHAR2[12] 


MEASUREMENTVALUE 


NUMBER 


ISEMPTY 


CHAR[1] 


SiTEID 


VARCHAR2[2] 


SITEX 


NUMBER 


SITEY 


NUMBER 


DIEID 


VARCHAR2[2] 


DIEX 


NUMBER 


DIEY 

. 


NUMBER 



1960 



6 



RUNUNITREADINGATTR 
READINGID NUMBER [FK] 

CATEGORY 
ATTRIBUTENAME 
ATTRIBUTEVALUE 
ATTRIBUTEDATA 



VARCHAR2[10] 
VARCHAR2[10] 
VARCHAR2[10] 
LONG RAW 



22/22 



PRESENTATION LAYER 
2010 




BUSINESS LOGIC/APPLICATION MIDDLEWARE LAYER 

2020 




STORAGE LAYER 
2030 



FIG. 20 



